This paper introduces a new type of parallel mechanism that have a telescopic structure and motion capability in 3DOF. The forward and inverse kinematic analysis is given. The velocity model is derived, the inverse dynamic model includes hydraulic dynamic model are presented, one potential application is suggested.
NOMENCALTURE
of three-degree-of-freedom parallel mechanisms have bee studied for different purposes. R. I. Alizade presented a forward and reverse displacement analysis of a 6 DOF in parallel manipulator, which was based on a three degrees of freedom mechanism [1] , Z. Mingyang developed a redundant robot manipulator based on the three DOF parallel platforms [2] . K. M. Lee has given kinematic analysis of three-degree-of-freedom in parallel mechanisms [3] . And a three-degree-offreedom in-parallel actuated manipulator mechanism has been given by Y. Fang [4] . All those parallel mechanisms have a problem that the linear actuators have to take bending torque as the rotational joints are used at one end of the actuators. This may cause some problems such as deflection of the linear actuator when the payload is great. The deflection of the linear actuators like screw drivers and hydraulic cylinders lead to inaccuracy of the mechanisms at the end effectors and the capacity of payload will be lost.
These disadvantages can be overcome by employing a telescopic beam in the parallel mechanism, and at the same time, a large workspace can be approached as the universal joints or spherical joints are used for the linear actuators, other than rotational joints. The telescopic beam protect the linear actuators from bending torque, thus stiffness of the parallel mechanism is improved.
The kinematic and dynamic analysis for the parallel mechanism have been discussed in many papers, C.C.Nguyen gave a dynamic Analysis of Stewart by using Lagrangian equation [5] , K. Sugimoto gave kinematic and Dynamic analysis of parallel manipulator by means of motor algebra [6] and C. M. Gosselin presented a Dynamics of parallel manipulators by means of Newton-Eular equation [7] . This paper presents a new 3DOF hydraulically driven parallel mechanism that is based on the telescopic beam. The forward and inverse kinematics analyses of the parallel mechanism are given; the velocity of the mechanism is discussed. The inverse dynamic analysis is derived by using Lagrangian approach in the joints space. A potential application example is given.
STRUCTURE OF MECHANISM
The kinematics chain of the parallel mechanism (shown in Fig.1 ) is composed of a movable plate, which is connected to a fixed plate by means of a telescopic beam and three hydraulic cylinders. These three cylinders are connected to two plates by means of universal joints, which are spaced at 120 from the center of the plates. The telescopic beam connects two plates by two parallel revolute joints with 90-degree twist between joint axes; these two revolute joints are located at the centers of the two plates respectively. Thus the movable plate can rotate around axis of two revolute joints and extend along the axis of telescopic beam when certain motion of cylinders is given, and the motion of this model is equivalent to a RPR (R-rotation; Pprismatic) serial link manipulator. Two frames {o}, {o'} are introduced to the mechanism, which are fixed on the centers of the base plate and the moveable plate respectively (shown in the Fig.2 ). In the base frame {o}, the coordinate of the joints 
Thus (5) where, c=cos; s=sin.
Formula (5) can be Denoted as
From the equations (1) and (6) the unit vectors of cylinders can be described as (7) At the same time the relations between the vector q(L, fi , a ) and the position p(x, y, z) of moveable plate can be found from equivalent model with respect to serial links, the relations between above two vectors can be obtained from equation (3) Denote as (8) 
Forward kinematics
The forward displacement problem is: For the given the generalized coordinate 1 (11, 12 , 13), it is required to determine the platform position p(x, y, z) in the space. First of all, we can solve equation (6) by using a numerical iterative method to find value of a , fi, L when parameters 1 i are given, then substitute a , /3, L in to the formula (8) and the coordinate of the position of endtip p with respect to base coordinate system {o} can be found. And the forward displacement problem is solved.
Inverse kinematics
The inverse problem is comparatively simple for the parallel mechanisms. For the given position of movable platform p (x, y, z), we can easily use formula (8) to calculate the parameters q (L, /3, u' ), and then substitute these parameters into formula (6) to get the length values of cylinders 1(l,12,13 ).
The formula respect to formula (8) is (9) From equation (9) we have (10) and (11) For the given p(x, y, z) and orientation /1, the values of a, L can be obtained from (10) and (11), then substitute the values into (6) , the values of 1; are obtained, and the inverse problem is solved.
VELOCITY ANALYSIS

Velocity of the mechanism
Give derivative to the two side of the formulation (6), we get the velocity of cylinders. The speed formula is (12) (13) At the same way, give derivative to the both side of equation (8) we get Substitute (13) into (16) the inverse speed equation can be obtained From equation (17) we also can derive forward speed equation
The motion equation of cylinders
The forward and inverse speed analysis is discussed about the relationship between the linear speed l of cylinders and the speed of end platform. The angular velocity of each cylinder is necessary to be found for the dynamic analysis. To find the angular velocity of the cylinders, the first step is to find the velocity of the end point of the cylinder, i.e., the speed at the points which cylinder contact to the moveable platform. The second step is to project the velocity to the axis along the cylinder and the plane, which is perpendicular to cylinder (Shown in Fig.3 ). 
The Dynamic model of hydraulic system
As the linear actuators driven by the hydraulic cylinder, the dynamic model of hydraulic system is required for the cylinder control. The hydraulic system is shown in Fig.6 . The linearized dynamic model for each cylinder can be given as [8] From equation (32) and equation (33), the control model can be determined The simulation results are given in the Fig.7, Fig.8 and Fig.9 . The results are obtained from the model built in the ADAMS a dynamic simulation software. For the given motions of the Hydraulic cylinders (shown in the Fig.7) , the motion of moveable plate can be determined. Fig.8 shows the position of moveable plate, and Fig.9 shows the orientation of the plate. Fig.lO is used as logging boom forestry work to cut the trees and pick the logs. In this manipulator two parallel mechanisms are used [9] . The RRP model [10] is used in the base stage, and the RPR model is used in the second stage. In this case the boom can take the wood in a complicate situation to avoid obstacle since the tip of the parallel can change the orientation from right side to left side. This characteristic means the boom can be used for situations in which a normal serial type boom is unsuitable, such as digging at a corner. One new type of parallel mechanism that has a telescopic structure and motion capability in 3DOF is presented. The inverse and forward kinematic analyses and the speed equation of the mechanism are derived; the inverse dynamic model including hydraulic dynamic model are derived, the simulated results are given, one possible application including the parallel mechanism is suggested.
